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DETAILED ACTION 

Election/Restrictions 

Applicant's election of Group II claims 38, 39, 43, 56-72, and 85 in the reply filed 
on 3/9/2009 is acknowledged. Because applicant did not distinctly and specifically point 
out the supposed errors in the restriction requirement, the election has been treated as 
an election without traverse (MPEP § 818.03(a)). 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 70 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. It is unclear to the Examiner what unit of measure ":m" 
represents. Therefore the claim is unclear. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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102(b) as being anticipated by Laurell WO 



Regarding claim 38, discloses a fluid-handling device for ultrasonic manipulation 
of fluid-borne particles, comprising, in combination: (Figure 4a) 
a fluid-handling manifold having a fluid inlet port and defining a fluid-handling void 
comprising at least a first fluid channel; (1710) and 

an ultrasonic particle manipulator defining an ultrasonic cavity and comprising at least 
one ultrasonic transducer(1726 and 1716), the first fluid channel extending from the inlet 
port to the ultrasonic cavity and the ultrasonic particle manipulator being operative to 
establish an ultrasonic standing wave field in particle- bearing fluid in the first fluid 
channel at the ultrasonic cavity. (Figure 4a) 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 
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3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 1 03(c) and potential 35 U.S.C. 1 02(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 39, 43, 56-59, 61, 62, 69, and 71-72 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Laurell WO 02072234 in further view of Zumeris 
WO03020027. 

Regarding claims 39, 43, 56, Laurell discloses the fluid-handling device of claim 
38, but does not disclose wherein the ultrasonic cavity has a non uniform shape. The 
Zumeris reference discloses, wherein the ultrasonic cavity has a non-uniform 
configuration, either in the direction of flow or traverse to the flow. (Figure 1 9a-1 9c) It 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
modify the Laurell reference with the chamber shape of the Zumeris reference, since 
using the known device in a known configuration would provide the expected result of 
providing a cavity capable of fluid handling 

Regarding claim 57, Laurell in view of Zumeris discloses the fluid-handling device 
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of claim 56 for ultrasonic manipulation of fluid-borne particles, wherein: 

the fluid-handling void further comprises a second fluid channel (Laurell 1720) in fluid 

communication with the first fluid channel (1710) at an intersection within the ultrasonic 

cavity; (1712) the ultrasonic transducer is operative to establish ultrasonic standing 

wave fields having an axial direction of standing wave propagation substantially 

perpendicular to the direction of fluid communication through the intersection; (1716 and 

1726) 

the Zumeris reference discloses the cross-sectional configuration of the ultrasonic cavity 
is non-uniform in the direction of fluid communication through the intersection; and 
the ultrasonic particle manipulator is operative to collect fluid-borne particles from fluid 
in the first fluid channel and move collected fluid-borne particles through the intersection 
to the second fluid channel by varying the actuation frequency of the ultrasonic 
transducer. (Figure 26a-c) 

Regarding claim 58, Laurell in view of Zumeris discloses the fluid-handling device 
of claim 57 for ultrasonic manipulation of fluid-borne particles, wherein the ultrasonic 
particle manipulator is operative to selectively position an ultrasonic standing wave field 
in the second fluid channel. (Laurell 1726) 

Regarding claim 59, Laurell in view of Zumeris discloses the fluid-handling device 
of claim 57 for ultrasonic manipulation of fluid-borne particles, wherein the ultrasonic 
particle manipulator is operative to selectively position an ultrasonic standing wave field 
in the intersection of the first and second fluid channels. (Laurell 1716) 

Regarding claims 61 and 62, Laurell in view of Zumeris discloses the fluid- 
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handling device of claim 57 for ultrasonic manipulation of fluid-borne particles, wherein 
the dimension of the ultrasonic cavity in the axial direction of standing wave propagation 
increases continuously along the direction of fluid communication through the 
intersection (Zumeris 19a-c) and varies wave-like along the direction of fluid 
communication through the intersection. (24a-24b) 

Regarding claim 64, Laurell in view of Zumeris discloses the fluid-handling device 
of claim 57 for ultrasonic manipulation of fluid-borne particles, wherein a surface of the 
ultrasonic cavity is formed by the ultrasonic transducer and has a sloping configuration 
along the direction of fluid communication through the intersection. (Zumeris figure 9a 
and 19a) 

Regarding claim 65, Laurell in view of Zumeris discloses the fluid-handling device 
of claim 57 for ultrasonic manipulation of fluid-borne particles, wherein a surface of the 
ultrasonic cavity is formed by the ultrasonic transducer and has a wave like 
configuration along the direction of fluid communication through the intersection. (24A 
and B) 

Regarding claim 69, Laurell in view of Zumeris discloses the fluid-handling device 
of claim 57 for ultrasonic manipulation of fluid-borne particles, wherein the first fluid flow 
channel and the second fluid flow channel extend substantially parallel each other on 
opposite sides of a dividing wall between them, and the intersection comprises a 
passageway through the dividing wall. (Zumeris figure 25a) 

Regarding claims 71 and 72, Laurell in view of Zumeris discloses the fluid- 
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handling device of claim 57 for ultrasonic manipulation of fluid-borne particles, wherein 
the first fluid flow channel and the second fluid flow channel intersect each other 
substantially tangentially. (Zumeris Figure 26 — c) There is also an orifice or opening at 
section 1710 figure 4a in the Laurell reference. 

Claims 67 and 68 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Laurell WO 02072234 in view of Zumeris US 7,431,892 B2 in further view of Yasuda US 
6,216,538. 

Regarding claims 60 and 63, Laurell in view of Zumeris discloses the fluid- 
handling device of claim 57 for ultrasonic manipulation of fluid-borne particles, but does 
not disclose wherein the dimension of the ultrasonic cavity in the axial direction of 
standing wave propagation increases stepwise along the direction of fluid 
communication through the intersection. The Yasuda reference does disclose wherein 
the dimension of the ultrasonic cavity in the axial direction of standing wave propagation 
increases stepwise. It would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the Laurell in view of Zumeris reference by using the 
stepwise configuration in the Yasuda reference, since Yasuda disclose it would yield the 
added benefit and expected result of trapping particles. It would have been obvious to 
one of ordinary skill in the art at the time of the invention to modify the Zumeris 
transducer configuration with the step configuration of the Yasuda reference, since the 
configuration would yield the expected result of particle separation. (Column 5 4-6 and 
col. 23 lines 9-13) 
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Regarding claim 66, Laurell in view of Zumeris discloses the fluid-handling device 
of claim 57 for ultrasonic manipulation of fluid-borne particles, wherein a surface of the 
ultrasonic cavity is formed by an ultrasonic reflector and has a stepwise configuration 
along the direction of fluid communication through the intersection. It would have been 
obvious to one of ordinary skill in the art at the time of the invention to modify the 
Zumeris transducer configuration with the step configuration of the Yasuda reference, 
since the configuration would yield the expected result of particle separation. (Column 5 
4-6 and col. 23 lines 9-13) 

Claims 67 and 68 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Laurell WO 02072234 in view of Zumeris US 7,431 ,892 B2 in further view of Cefai 
GB 2339703. 

Regarding claim 67, Laurell in view of Zumeris discloses the fluid-handling device 
of claim 57 for ultrasonic manipulation of fluid-borne particles, but does not disclose 
wherein a surface of the ultrasonic cavity is formed by an ultrasonic reflector and has a 
sloping configuration along the direction of fluid communication through the intersection. 
The Cefai reference does disclose the use of a reflector. (Abstract) It would have been 
obvious to one of ordinary skill in the art at the time of the invention to modify the Laurell 
in view of Zumeris by using the reflector in place of one of the transducers in figures 
19a-c, since it would yield the expected result of creating a standing wave field. 
(Abstract) 

Regarding claim 68, Laurell in view of Zumeris discloses the fluid-handling device 
of claim 57 for ultrasonic manipulation of fluid-borne particles, wherein a surface has a 
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wave like configuration of the ultrasonic cavity but is not formed by the ultrasonic 
reflector and along the direction of fluid communication through the intersection. The 
Cefai reference does disclose the use of a reflector. (Abstract) It would have been 
obvious to one of ordinary skill in the art at the time of the invention to modify the Laurell 
in view of Zummeris by using the reflector in place of one of the transducers in figures 
19a-c, since it would yield the expected result of creating a standing wave 
field. (Abstract) 

Claims 85 and 86 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Zumeris US 7,431 ,892 B2 in further view of Cefai GB 2339703. 

Regarding claims 85 and 86, the Zumeris reference discloses an omni-directional 
fluid-handling device for ultrasonic manipulation of fluid- borne particles, comprising, in 
combination: a fluid-handling manifold having a fluid inlet port and defining a fluid- 
handling void comprising at least a first fluid channel in fluid communication with the 
fluid inlet port; and a particle manipulator capable of being an omni-directional ultrasonic 
comprising at least one ultrasonic transducer but does not disclose an acoustic reflector 
positioned opposite the ultrasonic transducer, the ultrasonic transducer and the acoustic 
reflector cooperatively defining between them an ultrasonic cavity and operative in any 
orientation relative to gravity to separate fluid-borne particles from fluid flowed through 
the ultrasonic cavity by establishing an ultrasonic standing wave field in a portion of the 
first fluid channel extending through the ultrasonic cavity, wherein the spacing between 
the ultrasonic transducer and the acoustic reflector is not more than 300 microns. The 
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Cefai reference does disclose the use of a transducer (10), reflector (12) spaced apart 
(defining the fluid channel) 300 microns or less to establish a standing wave capable of 
manipulating particles. (Abstract) It would have been obvious to one of ordinary skill in 
the art at the time of the invention to modify the Zumeris reference by using the reflector 
in the Cefai reference, since it would yield the expected result of creating a standing 
wave field. (Abstract) 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to CAMERON J. ALLEN whose telephone number is 
(571)270-3164. The examiner can normally be reached on M-Th 9-7pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Walter Griffin can be reached on 571-272-1447. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

CJA 

/Walter D. Griffin/ 

Supervisory Patent Examiner, Art Unit 1797 



